Developmental increase in postsynaptic alpha-amino-3-hydroxy-5-methyl-4 isoxazolepropionic acid receptor compartmentalization at the calyx of Held synapse.
The pattern of expression of ionotropic glutamate receptor (GluR) subunits 1-4 in the medial nucleus of the trapezoid body (MNTB) has been reported to change during development. The aim of this study was to compare the distribution of the GluR1-4 subunits in the MNTB at postnatal day (P) 9, before high-frequency signal transmission in the auditory system has developed, with that observed in mature adult rats. GluR1-4 subunits were studied by preembedding and postembedding immunocytochemical methods. Increased levels of GluR1, 2/3, and 4 associated with development were evident only at postsynaptic sites of MNTB principal cell bodies receiving calyces of Held synapses, whereas receptor density at nonsynaptic sites was found to remain unaltered. Taken together, the expression pattern of GluR subunits and the density of immunoparticles in postsynaptic specializations are indicative of a compartmentalization of alpha-amino-3-hydroxy-5-methyl-4 isoxazolepropionic acid (AMPA) subunits upon development. These developmental changes provide a morphological basis for establishment of the postsynaptic properties needed for high-frequency synaptic transmission of auditory signals to MNTB principal neurons.